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Abstract 


This study has been conducted to determine efficacy of conventional TENS on the 
autonomic function by assessing the big toe skin temperature (TST) and the motor conduction 
velocity (MCV) of the neuropathic tibial nerve. Thirty neuropathic patients (20 males, and 10 
females) ranging in age from 30 to 50 years (X= 45.41+1.16) who were divided into 3 groups 
of equal number (two study and one control) and consented to receive 40 Hz and 80 Hz 
conventional TENS along the tibial nerve course for the first and second study groups 
respectively, while the third (control group) received placebo TENS. Both TST and MCV were 
recorded before and immediately after treatment (one session for 25 minutes). Treatment and 
data collection procedures were done in air conditioned room with the ambient room 
temperature was adjusted within the comfortable zone between 24°C to 28°C. Data collected 
showed a significant differences in both TST and MCV in meter/ second, in the first study 
group (P<0.05) and in the second study group (p<0.001). While there was no significant 
differences in the control group (p>0.05). There was a correlation between the TST and MCV in 
both study and control groups. The 80 Hz conventional TENS was more fruitful in enhancing 
the autonomic and electrophysiological functions of the neuropathic tibial nerve as manifested 
by the increased TST and MCV than 40Hz conventional TENS. 


Introduction:- 
Clinical _electrophysiology began 
toward the end of the eighteenth century 


tone in many neurological disturbances as 
polyneuropathy lead to increased systemic 


with Galvani's discovery of animal vascular resistance, decreased cutaneous, 
electricity, $”. muscular, and endoneurial blood flow 
Electrophysiological assessments of resulting In nerve function 


: 18.20.27 
alterations, 1 


Certain patients are more susceptible 


muscle and nerve are now considered 
indispensable in the practice of neurology, 


to a peripheral neuropathies as alcoholics, 
diabetics and others, as well as the old aged 
because they are less mobile, and their 
nerves do not tolerate pressure well, 0 
Transcutaneous electrical nerve 
stimulation is an effective, noninvasive, non 
-aversive , non-addictive method of 
managing pain, muscle guarding and 
dysfunction of the pain cycle as well as the 
internal changes that accompanied the pain 
cycle can be managed or at least reduced by 
TENS application. As pain produces a state 
of muscle tension that results in a 


physical therapy, and other related clinical 
disciplines,” "114235, 

The clinical measurement of nerve 
conduction velocities has become 
increasingly popular since the late articles 
by Hodes et al. (1940 and 1948), which 
contained the first clinically relevant 
discussion of conduction velocity testing 
and created great interest in the subject of 
electrophysiological testing, 737, 

Skin temperature assessment is one of 
the most important autonomic nerve 
functions as dominance of the sympathetic 
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Procedures:- 

Evaluation ;- 

The study was conducted in an air 
conditioned room, where a thermometer 
was available during the whole time of the 
experiment between 24°C to 28°C by 
setting thermostat of the air condition and 
thus the temperature gradient along course 
of the tested nerve was minimized and the 
temperature — related variability was 
eliminated, 3". 

The MCV of the tibial nerve (medial 

planter nerve) was measured via the 
Amplaid EMG 12, where the active 
recording electrode was placed over the 
belly of the abductor hallucis (motor point 
of the abductor hallucis is located 1cm 
behined and below the navicular tubercle 
on the medial aspect of the foot), ””. 
The reference electrode was placed distally 
on the tendon of the abductor hallucis and 
the ground electrode was placed between 
the active recording electrode and the distal 
stimulating electrodes, %7. 

The proximal stimulation was at the 
popiteal fossa while distal stimulation was 
done behined the medial malleolus (8cm. 
from the active recording electrode),'°’. 


Treatment :- 

According the aforementioned stimu- 
lation parameters and characteristics of the 
conventional TENS, the dual channel 
TENS was used to administer the 
conventional TENS along the tibial nerve 
course with the patient supine, (hips slightly 
flexed, and laterally rotated, knee slightly 
flexed ( only 10 degrees) and slightly 
planter flexed ankles. 

Two electrodes (from only one 
channel) were used, one electrode was 
positioned on the medial boundary of the 
popliteal fossa (positive electrode) while 
the other was positioned behind the medial 
malleolus (negative electrode), "7. 


Data analysis:- 

One treatment session (25 minutes) was 
administered via TENS stimulator, and both 
the TST and MCV were measured before 
and immediately after treatment session. 
Collected data were fed into computer for 


diminished blood supply within the painful 
area or (a state of ischemia), increased 
metabolites, decreased oxygen supply, and 
increased muscle fatigue, inflammation and 
edema, 1, 

All these internal changes can lead to 
progressive amplification of the pain cycle 
which can be prevented or reduced by 


TENS 4.10.13. yr 
Material and Methods 
Subjects:- 


Thirty patients (20males and 10 
females) ranging in age from 30 to50 years, 
(X=45.41+1.16) selected from the out 
clinics of Kasr —El —Aini (Cairo University 
Hospitals). They were divided randomly 
into 3 groups of equal number (two study 
and a control group) . Patients were not 
familiar with the TENS techniques and 
consented to receive 40 Hz and 80 Hz of 
conventional TENS along the tibial nerve 
course for the first and second study groups 
respectively. While the third (control) 
group was received placebo TENS. 


Instrumentation:- 
The Treatment Equipment 

In this study a dual channel TENS 
stimulator Model DH- 808, made by DAE 
HAN in Korea. The stimulation parameters 
and the principal characteristics of TENS 
were, 40 Hz for frequency, 150uSec for the 
pulse width , 20 mA intensity for the first 
study group, 80 Hz for frequency, 150uSec 
for the pulse width , 20 mA intensity for the 
second study group and placebo TENS for 
the third (control) group. 


The Measuring Equipment :- 

The Amplaid EMG12 _ electrodiag- 
nostic machine , that made by (Amplaid 
S.P.A in Milan Italy) was utilized to obtain 
an objective evaluation of the tibial nerve 
MCV. 

An electronic thermometer (Badr 
Telecom) number 6728085, model (RKI) 
made in Japan, was used to obtain an 
objective recording of the big toe skin 
temperature(TST). 
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Table (1): The mean values of TST 
before and after treatment in the 
three groups. 























First Second 
: 9 Control 
Experiment | Experimental iou 
al group group group 
Pre- a Pre- | Post- Pre- | Post- 
TIT T TTT | TTT | TTT | TTT 
x a 29.8 | 28.7 | 31.6 | 28.6 | 28.65 
SD 2.3 | 2.43 | 2.34 | 2.57 | 2.333 | 7 
P. <0.05 0.001 >0.05 
Value 1 1 1 
Level 
of Sig 5 > DS 
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Fig. (1): Mean values of TST in °C before 
and after treatment for the 3 
groups. 


Table (2): The mean values of MCV 
before and after treatment in the 


three groups. 
First Second Control 
Experimenta | Experime group 
1 group ntal group 


TTT | - a d e || - : 


SD 2.54 | 2.6 | 2.6 | 2.8 | 2.5 | 2.6 











P. <0.05 0.001 >0.05 
Value 
Level of 5 5 NS 
Sig. 
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the statistical analysis, descriptive statistics 
as mean, standard deviation, minimum, and 
maximum were calculated for each group. 

The t-Test was done to compare between 
the 3 groups and within each group. Alpha 
point of 0.05 was used as level of 


a. pee 32 
significance,”~. 


Results:- 


The Results of the TST Changes in the 
Three Groups: 

As shown in the table (1) and figure 
(1), the mean value of the TST before 
treatment was (28.25+2.3)°C, in the first 
study group, while after treatment was 
(29.8+2.43)°C . 

These results revealed a significant 
increase in TST (P<0.05). But in the 
second study group, the mean value of the 
TST, before treatment was (28.742.34)°C, 
While after treatment was (31.60+2.57)°C, 
and these revealed also a significant 
increase in the TST (P<0.05). 

In the control group , the mean value 
of the TST before treatment was 
(28.6+2.33)°C, while after treatment was 
(28.6542.33)°C and revealed a non 
significant difference in the TST(p>0.05). 


Results of the MCV Changes in the 
Three Groups:- 

As observed in table (2) and fig.(2), 
the mean value of the MCV before 
treatment was (41.2+2.54)meter /sec in the 
first study group, while after treatment 
was (43.6+2.69) meter /sec. 

These results revealed a significant 
increase in MCV (P<0.05). and in the 
second study group the mean value of the 
MCV before treatment was (42.3+2.61) 
meter /second while after treatment was 
(46.3+2.85) meter /sec, these revealed a 
significant increase in the MCV (P<0.05). 

In the control group the mean value of 
the MCV before treatment was 
(41.5+2.56)meter /sec, while after treatment 
was (42.1+2.6) meter /sec, and these results 
revealed a non significant differences in 
the MC V(P>0.05). 
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between the mean values of the first and 
second study groups, between the mean 
values of the first study and control group 
as well as between the mean values of the 
second study and control group. 

To avoid the possible implication of 
the placebo response, results of the control 
group were compared with each other and 
showed non-significant difference in both 
TST and MCV before and after treatment. 
Results of this study revealed a significant 
increase in the mean values of both TST 
and MCV of the first study group after 
application of the 40Hz conventional TENS 
, where TST(2) compared with the mean 
value of TST (1) as well as MCV(2) 
compared with the mean value of MCV(1). 

Also results of this study revealed a 
significant increase in the mean values of 
both TST and MCV of the second study 
group after application of 80 Hz 
conventional TENS, where TST(2) 
compared with the mean value of TST (1), 
as well as MCV(2) compared with the mean 
value of MCV(1). 

Significant differences showed in this 
study, were consistent with those observed 
and recorded by Kadda et al, 1991; Walsh 
et al, 1995; Roja et al, 1994; Long et al, 
1991; and Mowafy et al, 1997. 

Both the 40Hz and 80 Hz 
conventional TENS produce sympathetic 
inhibition resulting in improving the 
peripheral circulation via lowering vascular 
resistance and increasing skin, muscle and 
nerve circulation as manifested by the 
increased TST and MCV. 

Both 40Hz and 80 Hz. Conventional 
TENS were effective in improving the 


autonomic and electrophysiological 
function as evident by the increased TST 
and MCV. 

Conclusion 


Pain control should not remain the only 
indication for TENS application. The 80 Hz 
conventional TENS was more fruitful than 
40 Hz conventional TENS in enhancing the 
autonomic and electrophysiological 
functions of the nerve as reflected by the 
increased TST and MCV. 





First Control 


Experimental Group 


Group Patients Groups 


O Before B After 


Fig. (2): Mean values of MCV in 
meter/second before and treatment 
for the 3 groups. 


Discussion 
It is better to use the term 
(neuropathy) than neuritis as the 


pathological lesion is degenerative and not 
always inflammatory,!!'*”. 

Diabetes mellitus can be considered 
as the most common metabolic disorder 
with substantial neurological complications, 
any involvement of the peripheral nervous 
system in diabetes mellitus is referred as 
diabetic neuropathy. 

Also peripheral neuropathy is a 
common complication in patients with 
chronic renal failure. Motor manifestation 
of neuropathies are muscle weakness or 
paralysis of the lower motor neuron nature 
in the form of wasting , hypotonia and 
hyporflexia. Weakness in polyneuropathy 
is bilateral , symmetrical affecting lower 
limbs more than upper limbs, affecting 
distal muscles more than proximal muscles, 
and affecting extensors more than 
flexors, '8272°, 

Sensory manifestations are pain, 
parasthesia, and sensory impairment of 
stock and glove nature, while the autonomic 
manifestations are vasomotor in the form of 
coldness and cyanosis or cutaneous in the 
form of loss of hair, brittle nails, and 
trophic ulcers, "15, 

The findings of the present study 
showed no significant difference in the pre- 
treatment records of the TST and MCV, 
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فاعلية التنبية العصبى الكهربى التقليدى عبر الجلد على الوظيفة التلقائية 
وسرعة التوصيل للألياف الحركية لعصب القصبة المُعتل 


زكريا موافى ala)‏ موافى plig‏ حسين برهان* › عاكف خويلد ** 
* قسم العلاج الطبيعى للجراحة - كلية العلاج الطبيعى - جامعة القاهرة 
** قسم الفسيولوجى - كلية الطب — جامعة القاهرة 


cays‏ لفو ا ات ا عل اكه الد اوي اكا عون اك 
على الوظيفة التلقائية (بواسطة قياس درجة حرارة جلد أصبع القدم الكبير) وسرعة 
التوصيل للألياف الحركية لعصب القصبة المعتل. أشترك فى هذه الدراسة ثلاثون 
مريضا (عشرون من الرجال وعشرة من (shaill‏ يعانون من اعتلال عصب Anail]‏ 
gage Mt, AM‏ وطفى الس العضبيى الكيريي الكناذب رالغير سودق للحم خد GAS‏ 
(ضابطة) » على مجرى عصب القصبة»ء تم قياس كلا من درجة حرارة جلد أصبع 
القدم الكبير بواسطة مقياس الحرارة الالكترونى وسرعة التوصيل الحركية بواسطة 
واحدة لمدة 25 دقيقة) وبعده مباشرة. ولقد تم العلاج والتقييم فى غرفة مكيفة مضبوط 
درجة حرارتها بين 28-24 درجة مئوية وذلك لتقليل تدرج الحرارة على طول مجرى 
العصنت ale Sty‏ مر امكانية الك pani yal‏ والقد كناخ هناك زيادة داك SNS‏ 
إحصائية فى متوسط AS‏ من درجة حرارة جلد الأصبع الكبير للقدم وكذلك سرعة 
التوصيل الحركية للعصب فى المجموعتين الاولى والثانية» ولكن تردد 80 هيرتز 
كانت نتائجه افضل من تردد 40 هيرتز ولذا كان التنبيه العصبى الكهربى التقليدى ذو 
ال 80 هيرتز أكثر فعالية فى تحسين الوظائف التلقائية والكهروفسيولوجية للعصب. 
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